Older Americans often attribute health problems to old age, rather than to extenuating circumstances. Previous studies of Americans found that age attributions predict adverse health outcomes. We examined whether culture infl uences both the tendency to make age attributions and their effect on aging health. We found that (a) Japanese were signifi cantly more likely to make age attributions than Americans; (b) age attributions were signifi cantly associated with worse functional health among older Americans, but not older Japanese; (c) interdependence was signifi cantly higher among older Japanese; and (d) older participants higher in interdependence were less likely to experience the association between greater age attributions and worse functional health. This study suggests the association is not inevitable when culture provides a countervailing force.
T HE use of " senior moment " to describe a lapse in memory has become increasingly popular after it was coined in the mid-1990s ( McFedries, 2004 ) . This phrase exemplifi es the tendency to explain cognitive or physical problems in terms of an age attribution -defi ned here as blaming these problems on the aging process, rather than an extenuating circumstance. Older individuals who make age attributions tend to: experience worse physical functioning, delay or not seek treatment for health problems, and have an increased risk of mortality ( Rakowski & Hickey, 1992 ; Sarkisian, Hays, & Mangione, 2002 ; Williamson & Fried, 1996 ) . Yet, it is not known what factors prompt age attributions when health problems are encountered, nor whether this tendency and its association with negative health consequences extends to older individuals living in non-Western countries.
In the current study, we addressed these questions by conducting a cross-generational study of age attributions in the United States and Japan. We selected these countries because their populations tend to differ in styles of causal thinking and ways of both perceiving and treating older individuals (e.g., Mezulis, Abramson, Hyde, & Hankin, 2004 ; Palmore, 2005 ) .
We predicted that the tendency to make age attributions would be greater in old age because a social identity based on age is a likely contributor to these attributions. In the United States and Japan, self-awareness about aging tends to increase as individuals are increasingly treated as old on both interpersonal and institutional levels (e.g., Butler, 2006 ; Martinez, 2004 ) . As the aging process becomes more self-relevant, information processing related to old age, including age attributions, is likely to become more accessible ( Levy, 2003 ) .
We also predicted that the tendency to make age attributions would be explained by a culturally based tendency to engage in certain forms of causal thinking. Americans tend to attribute their problems to either external causes or to internal but unstable factors, referred to as self-enhancement (e.g., Miller & Ross, 1975 ) . In contrast, Japanese tend to attribute failure to internal and stable factors, referred to as the self-critical bias (e.g., Mezulis et al., 2004 ) . Because attributing one's own cognitive and physical problems to old age represents blaming an internal and stable cause ( Banziger & Drevenstedt, 1982 ; Erber & Long, 2006 ) , we assumed that Japanese participants would have a greater tendency than Americans to engage in age attributions.
Finally, based on prior research, we predicted that a greater propensity for forming age attributions would be associated with worse health (e.g., Williamson & Fried, 1996 ) . We extended this research by examining a non-Western country. As far as we know, this is the fi rst study to compare causal thinking related to aging in these two countries.
In summary, we hypothesized that (a) older individuals will be more likely to make age attributions than younger individuals, (b) the Japanese will tend to make more age attributions than the Americans, and (c) among older participants, greater age attributions will be associated with worse functional health, after adjusting for relevant covariates. and 327 Japanese participants (172 between the ages of 18 and 33; 155 over the age of 60). We recruited the American participants from Greater Boston and the Japanese participants from the city of Matsumoto. Younger participants attended universities and older participants engaged in senior center activities. Inclusion criteria consisted of being able to read, write, and live independently in the community. The age groups from each country did not differ by fi nancial status, gender distribution, or marital status. Within the older groups, the Japanese participants were signifi cantly younger ( M = 69, SD = 4.7 years) than the American participants ( M = 74, SD = 8.7 years). Therefore, we adjusted for age in the analyses and repeated all analyses of the older participants with a subset in which the two groups were equated by age.
Methods

Participants
Measures
Predictor: age attributions. -Participants were presented with two vignettes. To examine age attributions in the cognitive domain, participants were asked: " If you misplaced your keys, " how much it would be due to an age attribution ( I am losing my memory ) and how much it would be due to an extenuating circumstance ( I must have been busy with something else when I put down the keys ). For the physical domain, participants were asked: " If you wake up in the morning with an ache in your leg, " how much it would be due to an age attribution ( I seem to be getting old ) and how much it would be due to an extenuating circumstance ( I slept in an uncomfortable position ). Responses were on 6-point Likert scales ranging from 1 = strongly disagree to 6 = strongly agree .
Because both age attribution responses were signifi cantly correlated, as were both extenuating circumstance responses ( r = .42, p < .0001 and r = .28, p < .0001, respectively), we averaged the scores for both pairs. The pair of age attribution responses and the pair of extenuating circumstance responses were internally consistent when combined (Cronbach coeffi cient a = .59 and a = .50, respectively).
Predictor: country. -Japan was coded as 0 and the United States was coded as 1.
Outcome: functional health. -The outcome variable for older participants, functional health, was the Health Scale for the Aged ( Rosow & Breslau, 1966 ) that asks participants which of six physical activities they are able to do. It significantly correlates with physical performance measures among older persons (e.g., Alexander et al., 2000 ) .
Cultural variable: interdependence. -Interdependence, which tends to be higher among Japanese than among Americans, is defi ned as " the fundamental connectedness among individuals within a signifi cant relationship, " including those of different generations ( Kitayama Markus, Matsumoto, & Norasakkunkit 1997 , p. 1247 . It was assessed using the Revised Scale of Independent and Interdependent Construals of Self ( Kiuchi, 1996 ) . Participants were asked to rate the accuracy of 16 items (e.g., I agree with the opinions of others ). Scores were divided into 40 and above, indicating " an interdependent-priority person, " and below 40, indicating " an independent-priority person " ( Kiuchi, 1996 ) . The scale, originally developed in Japanese, has been backtranslated into English; both versions have been successfully used ( Kiuchi, 1996 ) .
Covariates. -The covariates included in all the multivariate models were age, gender, marital status, years of education, and fi nancial security (measured by a 5-point Likert scale ranging from not enough to more than I need in response to the question, " Do you have enough money to meet your needs? " ).
Results
As predicted, older individuals in both countries were more likely to make age attributions than younger individuals, b = 1.1, t (1) = 2.92, p = .004. Within each country, chronological age was the only predictor variable to remain in the model with backward elimination for both the United States, b = 1.1, t (1) = 7.86, p < .0001, and Japan, b = 1.6, t (1) = 14.83, p < .0001. The extenuating-circumstance attributions showed the opposite pattern, with older individuals in both countries less likely to make these attributions than younger individuals, b = − 1.07, t (1) = 9.89, p < .0001.
Also, as predicted, the Japanese of all ages tended to make more age attributions than similar-aged Americans, b = − .72, t (1) = − 8.01, p < .0001. The tendency to make extenuating-circumstance attributions, however, did not significantly differ between the two countries.
For the third hypothesis, we conducted a regression analysis with age attributions, country, and an interaction of age attributions and country as predictors and with functional health as the outcome. Unexpectedly, the interaction was signifi cant, suggesting that the association between age attributions and functional health was different by country, b = − .42, t (1) = − 3.05, p = .003. When extenuating-circumstance attributions were added to the model, they did not signifi cantly predict functional health, whereas age attributions still showed a signifi cant interaction with country in predicting functional health. Thus, remaining analyses focused on age attributions.
Among the older Americans, a higher age attribution score was signifi cantly associated with a lower functional health score, b = − .13, t (1) = − 2.37, p = .02. However, among the older Japanese, a higher age attribution score was not signifi cantly associated with functional health, b = .01, t (1) = .15, p = .88 (see Figure 1 ) .
Although we adjusted for age in all the analytic models, we created two age-matched cohorts by selecting American and Japanese participants who were 61 -80 years old in order to increase our confi dence that the cross-cultural patterns observed were not due to the older average age of the Americans. These cohorts did not signifi cantly differ by age. We found the same pattern as with the full sample when we repeated all the analyses, so that it appears the fi ndings are not due to the age difference.
In follow-up analyses with the initial data, we considered why the Japanese were protected from the association between age attributions and poor functional health. Accordingly, we examined a distinguishing characteristic of Japanese culture as a potential moderator: interdependence. It was signifi cantly higher among the Japanese, b = 5.76, t (1) = 11.35, p < .0001, after adjusting for all the covariates. This was the case for both the younger participants, b = 4.91, t (1) = 7.14, p < .0001, and the older participants, b = 7.21, t (1) = 9.69, p < .0001.
Interdependence met the criteria for a moderator ( Baron & Kenny, 1986 ) . Among older participants, an interaction existed between interdependence and age attributions in determining functional health, b = .28, t (1) = 2.03, p = .04 (see Figure 2 ) . Older participants who were higher in interdependence were less likely to experience the association between greater age attributions and worse functional health.
Discussion
Older individuals were signifi cantly more likely to make age attributions than younger individuals in both countries, and the Japanese were signifi cantly more likely to make them than the Americans. Further, the relationship between greater age attributions and worse functional health was found only among the Americans. This cross-cultural difference was explained, in part, by interdependence, which was signifi cantly higher among the Japanese.
Interdependence includes the Confucian precept that adult children should respect and support parents, in exchange for the upbringing that was provided by the parents and for the wisdom the adult children continue to receive ( Takagi & Silverstein, 2006 ). Interdependence manifests itself in Japan's high rate of older parents and their adult children living together, compared with the United States ( Martinez, 2004 ; Takagi & Silverstein, 2006 ) . Therefore, less fear of aging in Japan than in the United States ( Lock, 1993 ) may be among the benefi ts provided by interdependence. Consequently, age attributions are likely to have more positive connotations for the Japanese.
The signifi cantly higher rate of independence that was found among the American participants corresponds to the tendency in the United States to highly value individualism (e.g., Luborsky & McMullen, 1999 ). Yet, a study showed that 78% of community-dwelling older Americans expected their functional independence to decline with age ( Sarkisian et al., 2002 ) . The resulting dissonance can limit the capacity to cope with health problems ( Luborsky, 1994 ) . This may help to explain the fi nding, among older Americans, that age attributions generate a sense of losing control over health problems, resulting in a reduced belief in the effi cacy of, and tendency to engage in, preventive health behaviors, which, in turn, could damage functional health (e.g., Gump et al., 2001 ) .
Although it may be interesting for future researchers to consider the effect of additional vignettes, it is striking that two pairs of responses (representing the cognitive and physical domains) were suffi cient to distinguish between the two countries. The age attribution responses were signifi cantly correlated, even though one of them directly referred to " getting old, " whereas the other did so indirectly (i.e., " losing my memory " ).
This study suggests that the association of age attributions with worse functional health among older individuals is not inevitable. It can be thwarted when an aspect of the culture provides a countervailing force. . Functional health's association with age attributions by interdependence groups among older participants. Note: All covariates are set at their median value. The interdependence group includes those who scored above 40 and the independence group includes those who scored at 40 or below on the Interdependence Scale.
